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6.1 Data Webs

Data meets HTTP.
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The Problem

0 It 1is very difficult to use other people’s data
today.

0 To correlate a column of data collected by one
person with a column of data collected by
another person requires:

— a graduate student to bring the data to one place
and understand the data transformations required

— several months to get it right
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Data Webs — In a Word
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0 Data just wants to be free.
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Key Data Web
Protocols & Services
1. Data & metadata selection (DWTP, SQL)

— using XML metadata, range queries & sampling

2. Data transport (DWTP)
— DWTP and XML/SOAP

3. Data merging by universal key
— globally unique UCKSs for joining distributed data

4. Data analysis and mining (PMML)

— using algorithms for clustering, regression, etc.
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1. DWTP & SQL — Data
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Selection

DWTP supports:

* metadata
browsing

selecting
attributes

* range queries on
records

. SQL

e sampling



2. DWTP — Data Transport

0 DWTP servers support:
— XML/SOAP services for metadata & small data sets

— streaming data transport services for data sets and
their subsets

0 DWTP Servers also support specialized network
transport protocols for moving large data:
— Striped TCP (eg. PSockets, GridFTP)
— SABUL (reliable UDP)

0 DWTP can be 2x — 50x faster than XML/SOAP
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3. DWTP — Distributed Joins

DWTP Version 3 will
support transformations

View Data as a Collection of Distributed Columns
with Attached Keys (UCKs)



Example: Voting

County Reform

Alachua 91
Baker 4
Bay 55
Bradford 3
Brevard 148
County BUCHANAN Broward 332
ALACHUA 263 Table 2 — Registered
BAKER 73 reform voters by county
BAY 248
BRADFORD 65
BREVARD 570 Table 1 — Total
BROWARD 788 votes by county
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Correlation: Reform Voters vs
Votes for Buchanan
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4. Data Analysis & Mining

0 Data webs
often apply data
analysis & data
mining
algorithms to data

transported by
DWTP

OUsually PMML
| .2 18 produced
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DWTP Session

list uck - search for UCK
set uck [uckid] - for distributed correlation
list datafiles - which data sets use UCK
set datafile [datafileid] | ~ select data set
metadata [attributeid] |~ Wh?t columns do I need?
data [attributeid] - retrieve data, merge, &

: correlate
quit
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Stack — Data Web

Discovery - UDDI

Description - WSDL

Packaging — XML, (ascii), Streams, Databases

Transport — DWTP, HTTP, SOAP

Network Protocol — TCP, UDP, SABUL

0 Data web model.

Copyright 2003 Robert L. Grossman



A Model Architecture for Data Webs
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6.2 Semantic Webs

From data to knowledge.

Copyright 2003 Robert L. Grossman



Semantic Webs — In a Word
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0 It’s about knowledge, stupid.
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Semantic Web Stack

: Inferences
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Essential Semantic Web
Resources & Services

0 XML for representing data
0 URI for representing resources

0 RDF for representing assertions about
resources & relationships between them

0 Ontologies for mapping between different
knowledge domains

0 Agents and services to make inferences from
RDF & XML data
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URI

0 URI = Universal Resource Identifier

O URIs are generalizations of URLs which need
not have any a network location

0 Example: web pages, people, concepts such as
“data source”, etc.

0 subjects in RDF can be any URI
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Resource Description

Framework: RDF

0 RDF based upon triples:
— subject for the object
— predicate for the attribute or property of the object
— object for the value of the attribute

0 Example

— http://www.dmg.org/pmml-v2.htm has a creation
date whose value 1s October 15, 2002.

— subject = http://www.dmg.org/pmml-v2.htm

— predicate = creation date
— object = October 15, 2002
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Ontology

Type Description Example
Ontology Add more complex | Semantic Web
relationships

Database schema | Add relationships | DMBS

Programming Add attributes C++, Java, IDL
Languages Class

Taxonomy Subclass Biology
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6.3 Summary & References

Copyright 2003 Robert L. Grossman



Data Grids, Data Mining & Data Webs

Data Grid Distributed Data Web

Data Mining
Goal distributed distributed data explor.
computation |data mining |& mining
Services |authorization, |building publishing,
security, models, merging, &
resources transforming | correlating
data, etc. columns
Protocol |TCP, GridFTP | TCP DSTP, ...
Platform |dist. clusters |server dist. cluster
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Semantic Web vs. Data Web

Document | Semantic Data Web
Web Web
Protocol HTTP HTTP, DSTP,
SOAP SOAP
Languages |HTML, XML, RDF | XML,
XML PMML ...
Action keyword RDF correlate
search inferences |and mine
Platform server server Server,
cluster
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